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Abstract
In this paper, the top-down approach for the 6-dimensional space has
been elaborated. The connection between the cosmological constant and
the extra space metric has been obtained. The metric can be found with
the necessary accuracy. It is shown that descent from high energies to
the low ones leads to the quantum corrections which influence weakly the
metric of extra space.
1 Introduction
Nowadays it becomes more or less clear that the physical laws are formed at
high energies where we may only guess about the Lagrangian structure [1, 2].
It is assumed that the values of observable parameters are the result of the
evolution of our Universe started at high energies. Observed low-energy physics
depends on parameters and initial conditions which have been formed at high
energies [3, 4].
The natural values of the physical parameters are assumed to be quantities
of the order of the Planck scale. At the same time, the observed parameter is de-
termined at low energies, and their values are concentrated around electroweak
scales and below. The ratio of these two scales is a small parameter, which
creates difficulties in constructing the primary theory at high energy. Many
attempts have been made to reconcile these two contradictory positions, but
the skepticism of the scientific community remains. Quantum corrections only
aggravate the situation.
In this article two ideas are attracted to soften the problem. Firstly, the
connection between the primary physical parameters and the observable ones is
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achieved by suitable choice of an extra space metric. Secondly, we determine pa-
rameters of Lagrangian at a high energy scale in the spirit of the Effective Field
Theory. In this case, quantum corrections being applied to primary parameters
do not spoil the result.
One of the aims of the fundamental physics is to postulate a Lagrangian
depending on primary parameters and find them using their connection with
observational values. Suppose that one managed to obtain a set of relationships
gk = Φk(λi(M)), k = 1, 2, ...,K; i = 1, 2, ..., I (1)
between primary parameters λi(M) at an energy scale M and the observational
parameters gk (the particle masses, coupling constants and so on) at low ener-
gies. Solving these equations with appropriate precision, one could determine
primary parameters λi(M) at a chosen scale M . The implementation of this
plan in its entirety is a matter for the future. Nevertheless, an activity in this
direction is observed. In the paper [5] warped geometry is used for the solu-
tion of the small cosmological constant problem. The hybrid inflation [6] has
been developed to avoid the smallness of the inflaton mass. The electron to
proton mass ratio is discussed in [7]. The seesaw mechanism is usually applied
to explain the smallness of neutrino to electron mass ratio [8].
The aim of this paper is to establish and analyze only one connection
Λobs = Φ(λi(M)) (2)
that ought to be considered as small but necessary part of a future theory. It
has been proved earlier [9, 10] that there exists a set of primary parameters
that are responsible for the observable value Λobs of the Cosmological Constant
(CC). Here much attention is paid to the problem of quantum corrections.
It is shown that the idea on an extra space existence facilitates connection
of high energy Lagrangian structure and the low energy one. The observational
smallness of the CC is used to find the extra space metric.
As a mathematical tool, we use the effective field theory technique - well-
known method for theoretical investigation of the energy dependence of physical
parameters [12]. In this approach, parameters λi(M) of the Wilson action are
fixed at a high energy scale M and the renormalization flow is used to descend
to low energies (the top-down approach) [16, 17, 18, 19]. As is usually stated,
the parameters λi(M) of the Wilson action already contain quantum corrections
caused by field fluctuations with energies between the chosen scale M and max-
imal energy scale, the D-dimensional Planck mass mD in our case. Therefore
the natural value of these parameters is mD that are usually many orders of
magnitude greater than the electroweak scale v ' 100 GeV.
The research is based on the multidimensional f(R) gravity. The interest
in f(R) theories is motivated by inflationary scenarios starting with the work
of Starobinsky [20]. The guiding principle underlying general relativity is the
local invariance under coordinate transformations. We may use any invariant
combination of quantities invariant under the general coordinate transforma-
tions keeping in mind two issues. Firstly, a theory must restore the Einstein-
Hilbert action at low energies. Secondly, any gravitational action including
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the Einstein-Hilbert one is non-renormalizable and should be considered as an
effective theory.
The simplest extension of the gravitation theory is the one containing a
function of the Ricci scalar f(R). In the framework of such extension, many
interesting results have been obtained. Some viable f(R) models in 4-dim space
that satisfies the observable constraints are proposed in Refs. [21, 22, 23]. Sta-
bilization of extra space as the pure gravitational effect has been studied in
[24, 25]. It has been shown recently [9] that the f(R) model with the deformed
nonuniform extra space is able to reproduce the 4-dim Minkowski metric.
The extra dimensions have now become a widespread tool to obtain new
theoretical results [27, 28, 29, 30]. The idea of inhomogeneous extra space
has been developed in [31, 9, 32] and plays one of the central roles in this re-
search. It influences low energy physics together with physical parameters of a
Lagrangian. At the same time an accidental formation of manifolds with vari-
ous metrics and topologies may be considered as a source of different universes
whose variety is connected with a continuous set of extra space metrics. En-
tropic mechanism of a metric stabilization is considered in [33]. Stationary extra
space metric is the final result of a metric evolution governed by the classical
equation of motion, and hence the final stationary metric depends on initial
configuration. One could keep in mind an analogy with the black hole mass
where the Schwarzschild metric depends on an initial matter distribution. In
the framework of the scalar-tensor theory Weinberg [26] has proved that the
firm fine-tuning of initial parameters of a Lagrangian is necessary if metric and
scalar fields are constant in space-time. The latter means that the solution
of the problem should be seeking in the class of non-uniform configurations of
metrics and fields. Metrics of the deformed extra space discussed in this paper
belong to this class.
The plan of the paper consists of three steps. In Section 2 we consider
a scalar field as the source of quantum corrections to the Lambda term. It
will be shown that they are small relative to primary parameter value at high
energies where physical parameters are fixed initially. The appropriate metric
of inhomogeneous extra space id discussed in Section 3. In Section 4 the scalar
field quantum corrections on the inhomogeneous background are analyzed.
2 Quantum corrections caused by the scalar field.
Minkowski space.
The general goal of the top-down approach is to fix primary parameters by com-
parison with the experimental data at low energies. According to the Effective
Field Theory, quantum fluctuations with energies in the interval (M,MPl),M 
MPl = 1 had been involved in the parameters of action. It means that their
natural values are of the order of the Planck scale. Primary parameters are
assumed to be formed at high energies, M in our case.
Descending to the electroweak scale v or lower where all observations are used
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to perform is the necessary step. This process is accompanied by an alternation
of physical parameters due to quantum fluctuations. The aim of this section
is to demonstrate that quantum corrections are small. The toy model for the
scalar field is considered to study the quantum corrections which are the result
of integration out the quick modes in the energy interval (v,M), v M). The
scalar field action is written in the standard form
Sχ =
∫
dnz
[
1
2
∂Aχg
AB
n ∂Bχ− U(χ;λ)− c
]
, (3)
U(χ;λ) = λ2χ
2 + λ4χ
4, 0 < λ4(M) λ2(M) ∼ c(M) ∼ 1 (4)
acting in the ordinary 4-dimensional Minkowski space. In this section we study
quantum corrections to the parameter c(M) which may be considered as the
primary cosmological constant at the scale M .
The generating functional for action (3) at the scale M
ZM0 =
∫ M
0
[Dχ]M exp (iSχ) . (5)
plays the central role in the effective field theory approach. Here and in the
following a subscript and superscript indicate an interval of momentum in the
Euclidean space kE that are taken into account. Thus, functional (5) is the
result of integrating out quick modes M < kE < mD. The D-dimensional
Planck mass mD is considered as the maximal energy scale in the rest of the
article.
Let us integrate out modes with Euclidean momentum kE in the interval
v < kE < M in generating functional (5) and shift down to the electroweak
scale v ∼ 100 GeV. To this end one should decompose the scalar field as follows
χ(x) = χq(x) + χs(x). (6)
Here quick χq(x) and slow χs(x) modes in 4-dim Euclidean space are
χq(x) =
∫ kE=M
kE=v
d4kE
(2pi)4
e−ikExχkE (x); χs(x) =
∫ kE=v
kE=0
d4kE
(2pi)4
e−ikExχkE (x)
(7)
correspondingly.
Substitution (6) into (5) gives the generating functional in the form
ZM0 = Z
v
0 ·
∫ M
v
Dχq exp {i
∫
d4x
√
g4
[
1
2
(∂χq)
2 − λ2χ2q − δU(χq, χs)
]
},
Zv0 =
∫ v
0
Dχs exp {i
∫
d4x
√
g4
[
1
2
(∂χs)
2 − U(χs;λ)
]
} (8)
where
δU(χq, χs) = 4λ4χ
3
qχs + 6λ4χ
2
qχ
2
s + 4λ4χqχ
3
s + λ4χ
4
q. (9)
Here we have taken into account orthogonality of χs and χq.
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The way to integrate out the field χq from (8), provided that the coupling
constant λ4 is small, is well known (see for example textbook [12]). Consider
generating functional
ZMv =
∫ M
v
Dχq exp {
∫
d4x
√
g4
[
1
2
(∂χq)
2 − λ2χ2q − δU(χq, χs) + χq(x)J(x)
]
}
(10)
as a functional of an external current J . Then the result of integrating out quick
modes is as follows
ZMv = e
−i ∫ d4x[δU( −iδδJ(x) ,χs)] · e−i2 ∫ d4xd4x′J(x)∆(x−x′)J(x′), (11)
 ≡ −1
2
Sp ln (4 + 2λ2)Mv , (12)
∆(x) =
∫
d4k
(2pi)4
e−ikx
k2 − 2λ2 + i . (13)
After the Wick rotation quantum correction  acquires the form
 = −i V T
16pi2
∫ M
v
dkEk
3
E ln(k
2
E + 2λ2) (14)
and can be easily calculated. As the result, the contribution (14) to the bare
cosmological constant c(M)
δc =

iV T
= − M
4
64pi2
ln(2λ2) + o
(
M4
)
(15)
is small because of the inequality M  1.
The integral in (14) is usually estimated keeping in mind that a cutoff scale
is much greater than the Lagrangian parameters, i.e., the inequality M2  λ2
holds, see recent discussion in [13]. First estimation has been presented by Ya.
Zeldovich in 1967 [14] where the proton mass was used as the maximum energy
scale. In our case the situation is different. Indeed, the scale M is chosen such
that M  1 while a natural value of the effective parameter λ2 ∼ 1, see (4). In
both cases, the corrections are proportional to the fourth power of the energy
scale M . This is not surprising, since the chosen scale M is still much larger
than the electroweak scale v.
Estimation (15) for the quantum corrections δc at the scale M ∼ 1015 GeV
gives
δc ∼ 10−19 ∼ 1057GeV4. (16)
This value is negligibly small as compared to the primary (bare) value c ∼ 1 =
(1019)4GeV 4 of the Λ term,
δc/c(M) 1 (17)
and is huge as compared to the observational value. The latter is not a great
problem if our intention is to find values of the physical parameters at a high en-
ergy scale. Indeed, quantum corrections must be compared to primary, physical
parameters rather than the observational ones.
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It is interesting to check for future studies that correction to the mass m =√
2λ2 also contains the small parameter M and hence is small. To verify this
let us estimate quantum corrections produced by terms proportional to χ2q. The
latter can be extracted from (9), (10) and has the form
δU2 ≡ 6λ4χq(x)2χs(x)2. (18)
Receipt (11) with δU2 instead of δU leads to the quantum correction
δUs(χs) =
∫
d4x6λ4∆(0)χs(x)
2
to the potential in the first multiplier Zv0 in expression (8). Here
∆(0) = −
∫
d4kE
(2pi)4
1
k2E + 2λ2
' − 1
64pi2
M4
λ2
(19)
for M2  λ2. This means that the quantum correction to λ2
δλ2 = 6λ4∆(0) = −3M
4
32pi2
λ4
λ2
(20)
is small due to the last inequality in (4) and the choice of energy scale M  1.
Hence, the quantum correction δm ∼ δλ2 to the mass m is also small.
We can conclude that the quantum corrections are small in comparison with
the primary physical parameter. The mass of the scalar particles remains on the
order of the Planck scale, which only means that they can not be created at low
energies. A much more serious defect lies in the fact that it is not possible to
neutralize the difference between the primary and observational values of CC.
We must complicate the model to solve this problem. To this end one may
draw on the method developed in articles [9] and [10]. As has been shown in
[9], the problem can be strongly facilitated on the classical level by the 6-dim
scalar-tensor gravity with higher derivatives. Moreover, the way of explanation
of the CC smallness in the framework of pure gravity without scalar fields was
studied in [10]. The latter is shortly discussed in next Section and the Appendix
for clarity.
3 Inclusion of inhomogeneous extra space
In this Section we shortly consider the connection of the CC value and the
form of extra space. The discussion is performed on the classical level while
the quantum corrections are considered in the next Section. Following the ideas
developed in [9, 10], consider f(R) gravity with the action
Sg =
m4D
2
∫
d6z
√−g6f(R), (21)
f(R) = R+ aR2 + c (22)
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acting in a 6-dim space. The constant c that was written explicitly in (3) is
involved now into the definition of the function f(R).
The metric is assumed to be the direct product M4 × V2 of the 4-dim space
M4 and 2-dim compact space V2
ds2 = g6,ABdz
AdzB = g4,µν(x)dx
µdxµ + g2,ab(y)dy
adyb. (23)
Here g4,µν(x) and g2,ab(y) are metrics of the manifolds M4 and V2 respectively.
x and y are the coordinates of the subspaces M4 and V2. We will refer to 4-dim
space M4 and 2-dim compact space V2 as the main space and an extra space
respectively. The metric has the signature (+ - - - ...), the Greek indexes µ, ν =
0, 1, 2, 3 refer to 4-dimensional coordinates. Latin indexes run over a, b = 4, 5.
There are three scales of energy - the 6-dim Planck mass mD, the character-
istic size rc of the compact extra space V2 and the low energy scale v ∼ 100GeV.
It is assumed that the scales mD, r
−1
c and v satisfy the inequalities
v  r−1c  mD = 1. (24)
The first inequality in (24) means that a characteristic energy scale of extra
space is large (the experimental limit is r−1c ≥ 104GeV) and its geometry is
stabilized shortly after the Universe creation [34, 35, 25, 33, 36, 27]. On the
other side, quantum behavior dominates at the mD scale and if one intends
to describe a metric of extra space classically, the second inequality must take
place. In the following everything is measured in the mD units.
As will be shown later condition
v M  r−1c (25)
for the energy scale M is an appropriate choice. Indeed, the inequality v 
M permits us to consider the masses of particles be zero. At the same time,
excitations of compact extra space geometry are known to form the Kaluza-Klein
tower with energies E > r−1c . If we start from the energy scale M  r−1c , the
excitations are suppressed and extra space metric g2,ab represents a stationary
configuration described by (ab) part of the classical equations of motion
RABf
′ − 1
2
f(R)g6,AB +∇A∇BfR − g6,ABf ′ = 0, (26)
+ additional conditions
where fR = ∇A∇AfR.
Let us assume the metric of our 4-dim space be the Minkowski metric,
g4 = diag(1,−1,−1,−1). The compact 2-dim manifold is supposed to be param-
eterized by the two spherical angles y1 = θ and y2 = φ (0 ≤ θ ≤ pi, 0 ≤ φ < 2pi).
The choice of the extra space metric is as follows
g2,θθ = −r(θ)2; g2,φφ = −r(θ)2 sin2(θ). (27)
There is continuous set of extra space metrics - solutions to the differential
equations (26) - characterized by additional conditions. Maximally symmetrical
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extra spaces that are used in great majority of literature represent a small subset
of this set. As the additional conditions let us fix the metric at the point θ = pi
r(pi) = rpi; r
′(pi) = 0; R(pi) = Rpi; R′(pi) = 0. (28)
The system of equations (26) together with these conditions completely deter-
mine the form of extra space metric.
(a) (b) (c)
Figure 1: (a) Radius r(θ) of extra space for the parameter values a = −100,
c = −2.1 · 10−3 and additional conditions r(pi) = 100, R(pi) = 1.0251 · 10−3. (b)
3D plot of the solution. (c) A small part of the 3D plot near θ = 0 (left “end”).
Numerical solutions to equation (26) with additional conditions (28) are
discussed in [31, 9]. It has been found that due to high nonlinearity of the
equation, the gravity can trap itself in a small region around θ = 0 even without
matter contribution.
Next step consists of finding an appropriate 2-dim extra metric with the
help of the observable value of CC. General connection is represented in the
Appendix, formula (45) It should be stressed that our aim is not to calculate
CC with extremal accuracy 10−123 but to find physical parameters at high en-
ergy scale M . In this case the left hand side of equation (45) can be safely
substituted by zero and we arrive to the following connection between the phys-
ical parameters
Λtheor(a, c, r(pi), R(pi)) ≡ − pi
M2Pl
∫
dθ
√
|g2(θ)|f(R2(θ)) ' 0. (29)
To be more specific, suppose that the primary parameters of the Lagrangian
and the extra space size dictated by the parameter r(pi) are known
a = −100, c = −2.1 · 10−3, r(pi) = 100. (30)
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Then numerical solution to equation (29) with respect to the Ricci scalar R(pi)
can be obtained,
R(pi) ' 1.0251 · 10−3. (31)
Relative accuracy 10−4 of this result can be improved if necessary. Thus we
have found the extra space metric, see Fig.1, of our toy model with appropriate
precision.
The 4-dim Planck mass can be found numerically according to expression
(46) and equals MPl = 34mD. This gives the value of the D-dim Planck mass,
mD ' 3 · 1017GeV. Therefore the scale M may be chosen in the interval 102 
M  1017GeV, see inequality (25).
The intermediate conclusion is that the smallness of CC can be used at the
classical level for fixing appropriate metric of the inhomogeneous extra space. In
the next section, we discuss the role of quantum corrections and their influence
on this classical result.
4 Quantum corrections caused by the scalar field.
Inhomogeneous extra space background.
In this section, we discuss the way to integrate out the extra space coordinates
in expression (3) to obtain an effective 4-dim action describing physics at the
scale M . Information about the extra space metric will be stored in the effective
parameters at this scale.
As discussed below formula (25), the excitations of the extra space metric
are suppressed due to the choice of the scale M . The same arguments may
be applied to the scalar field excitations on the 2-dim extra space. Classical
distribution can be obtained from the equation of motion
6ϕ+ U ′(ϕ;λ) = 0, (32)
where 6 is 6-dim d’Alemert operator. Let us decompose the scalar field into a
series of orthonormal functions Yn acting on the extra space. The smallness of
fluctuations at the scale M means that we may limit ourselves to the first term
ϕ(x, θ) = χ(x)Y (θ), (33)
where Y (θ) is a solution to classical equation
2Y (θ) + 2λ2Y (θ) = 0. (34)
This equation is obtained from (32) by neglecting small terms containing x−
derivatives, see Appendix formula (42), and those terms proportional to the
small coupling λ4. More explicit form of this equation
cot(θ)∂θY (θ) + ∂
2
θY (θ)− 2λ2r(θ)2Y (θ) = 0 (35)
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can be obtained by substituting metric (27) into equation (34). Approximate
solution to this equation
Y (θ) = Ce−
√
2λ2
∫ θ
0
dθ′r(θ′) (36)
has been found in [9]. Here
C =
[
2pi
∫
dθr(θ)2 sin θe−2
√
2λ2
∫ θ
0
dθ′r(θ′)
]−1/2
is the normalization constant.
After substitution (33) into expression (3) we get the following form of the
effective 4-dim action for the gravity with the scalar field
S = Sg + Sχ
Sχ =
1
2
∫
d4x
[
1
2
∂µχ(x)g
µν∂νχ(x)− U(χ;λeff )
]
, (37)
where
λeff,2 = λ2 − 1
2
∫
dθ
√
|g2(θ)|∂aY (θ)gab2 (θ)∂bY (θ) ' 3λ2, (38)
λeff,4 = λ4 ·
∫
dθ
√
|g2(θ)|Y (θ)4 (39)
and Sg is the gravitational action (21). As was shown in Section 3, the extra
space metric may be chosen such that the metric of our 4-dim space is arbitrary
close to the Minkowskian metric. The second equality in (38) is true due to the
form of solution (36) and metric gθθ2 (θ) = −r(θ)−2. New effective parameters
λeff,2,4 depend on the functions Y (θ), g2,ab(θ) and, hence, on the additional
conditions r(pi), R(pi). A connection of effective 4-dim parameters with the
metric of extra space is the well-known result. The most known example is
connection of the Planck mass to a D-dim Planck mass [34] M2Pl = m
D−2
D Ve,
where Ve stands for an extra space volume.
The mass of the field meff =
√
2λeff,2 remains of the same order of the
magnitude, meff ∼ m =
√
2λ2. Specific example considered in Section 6 gives
m ' 3 · 1017 GeV. To perform numerical calculation of the coupling constant
λ4, let us use the metric presented in Fig.1. In this case the integral in (39) can
be evaluated and we obtain the renormalized parameter
λeff,4 ' 0.19λ4. (40)
Therefore, the effective parameters satisfy the same inequalities as those men-
tioned in (4), λeff,4  λeff,2 ∼ 1.
We have restored the scalar field action (3) with the effective parameter
values (38) and (39) depending on the extra space metric and the values of
primary parameters. Therefore, the result of Section 2 may be applied to the
action (37) to study the influence of quantum corrections.
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The inclusion of the quantum corrections means that the bare value of the
parameter c should be substituted by c+ δc in equation (29):
Λtheor(a, c+ δc, r(pi), R(pi)) = 0. (41)
As was discussed above, see (17), the ratio δc/c is small. Therefore the shift
c→ c+δc can be easily compensated by a small shift in the Ricci scalar R(pi)→
R(pi) + δR(pi) in equation (41). This means that the quantum corrections lead
only to a more accurate determination of the extra space metric depending on
R(pi) in our case.
5 Conclusion
In this paper, the top-down approach for the 6-dim space has been elaborated.
On the basis of toy model, the connection between the observable 4-dim Lambda
term and the extra space metric g2 has been obtained. It permits to find this
metric with an appropriate precision provided that other parameters are known.
Values of the physical parameters λi(M) where chosen of the order of unity
in 6-dim Planck units mD at the high energy scale. It is shown here that
the descent from the high energy scale M to the electroweak scale v leads to
the quantum corrections δλi(M) which are small as compared to the primary
(bare) values λi(M). For specific case discussed in the article, the quantum
corrections to the primary Λ term permit to calculate metric of the extra space
more accurately.
The results of this research are valid in the energy interval v  M  mD.
If M ∼ mD the quantum corrections are compatible with the classical results so
that their influence cannot be controlled. If M . v knowledge of the observable
particle masses is necessary to evaluate integrals like those presented in (11)
and (14).
The model discussed above contains the set of primary parameters a, c,
r(pi), R(pi). Connections for other low energy physical parameters similar to
(45) should be included if one wishes to determine all the primary parameters.
This is the subject of future research. The discovery of the gravitational waves
(GW) [38] provides an additional tool for such activity.
GW propagate from distant galaxies to the Earth with practically no dis-
tortion caused by interaction with the matter. In this regard, GW become a
significant tool in the analysis of extra dimension properties. In the near fu-
ture, some restrictions on the theory of gravity can be put when the number of
GW sources will amount to several hundred. Though many interesting results
for sure will be obtained one can foresee serious difficulties caused by a large
amount of models. The problem is that results depend on a structure of extra
space, a number of extra dimensions and their size. For example, interesting
result has been obtained in [39] where the difference between propagations of
GW and electromagnetic waves has been studied. This study is applicable only
for a one dimensional extra space.
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The situation is aggravated by the fact that a lot of gravity theories other
than the Einstein-Hilbert theory have been developed up to now. Specific choice
of theory could produce additional effects like GW propagation with a speed dif-
ferent from the speed of light [40]. Nevertheless, new methods will undoubtedly
help to extract promising directions in gravitational physics. For example, the
methodologies that depend on redshift [41] or the ones that are valid at short
distances for z  1[42] have been elaborated. Also, substantial review can be
found in [43].
6 Appendix
Here the explicit form of relationship (29) between the Lambda term and the
primary parameters (22) is found. Throughout the paper, the metric of our
4-dim space is the (almost) Minkowski one, g4 ∼= diag(1,−1,−1,−1). It means
that the Ricci scalar R4 of our space is small compared to the Ricci scalar R2
of the extra space. More definitely, the inequalities
R4  R2, ∂µ  ∂a, µ = 0, 1, 2, 3, a = 4, 5 (42)
take place if one takes into account the experimental limit on the extra space
size Ln < 10
−18 cm and connection R2 ∼ 1/L22 between the size L2 and the
Ricci scalar of the extra space. More discussion may be found in [25, 37].
Let us transform the gravitational part of the action. Using inequality (42)
the Taylor expansion f(R) = f(R4 +R2) ' f(R2) + f ′(R2)R4 in expression (3)
gives [25]
Sg = pi
∫
d4xdθ
√
|g4(x)g2(θ)| [R4f ′(R2(θ)) + f(R2(θ))] . (43)
Comparison of expression (43) with the Einstein-Hilbert action
SEH =
M2Pl
2
∫
d4x
√
|g4(x)|(R4 − 2Λobs) (44)
leads to the relationship
Λobs = Λtheor(a, c, r(pi), R(pi)) ≡ − pi
M2Pl
∫
dθ
√
|g2(θ)|f(R2(θ)) (45)
that connects the observable value Λobs of the CC with four main parameters
of the model - a, c from expression (22) and the parameters r(pi), R(pi) charac-
terizing the extra space metric (28). Here MPl is the 4-dim Planck mass. The
relationship (45) represents the particular case of connection (29). Its r.h.s.
depends also on a stationary geometry g2,ab(θ) and hence on the flexible param-
eters R(pi) and r(pi). Comparison of expression (43) with the Einstein-Hilbert
action (44) gives also the Planck mass
M2Pl = 2pi
∫
dθ
√
|g2(θ)|f ′(R2(θ)) (46)
as the function of the primary parameters and geometry of the extra space.
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